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Mixed-Salt Process (MSP)
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Selected Solvent Properties
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Project Objective

+The project objective Is to design, fabricate, and test a highly efficient
regeneration module capable of providing a ddepn absorption solution
required for capturing COrom dilute sources such as natural gas (NG)
power plants at 95% or better efficiency. Integrating this advanced
regenerator module with the absorption modules of the Mixed Salt Proces
(MSP).

+We plan to demonstrate significant progress toward a 20% reduction in cc
of capture compared to the DOE reference Natural Gas Combined Cycle
(NGCC) plant with carbon capture.
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Project Scope

The project scope includes:

+design and modeling of the advanced flash stripper;

+ modeling stripper integration to the MSP system;

+ fabrication of the stripper and auxiliaries;

+Installation and integration of the stripper to the SRI bench-scale system;

+testing of the advanced stripper at SRI site using a simulated flue gas stream
equivalent to about 10 kWe;

+ studying the strategies for producing very highly alkaline lean solvent with
minimized emissions;

+ collecting critically important data for a detailed techno-economic analysis (TEA);
and

+ updating the State Point Data Table and Technology Maturation Plan (TMP).
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Project Funding and Budget Period

' |Budget Period: 1/14/202Z; 1/13/2024

Government Share CostShare

Project Total $1,499,759 $375,000*
Funding Source 80% 20%
Percentage

* Costshare provided by Baker Hughes
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Project Team

Funding and Project Oversight

(DOE)

Project Manager: Krista Hill, Zachary Roberts (former), NETL o

Prime Contractor: SRI International
Management
Project Team: US and International Partners (SRI: Prime Contractor)

[
[ | |
u u Economic Analysis Flow-Sheet Modeling Industry partner
Work Organization

+ SRI International

A Technology developer N = |NATIONAL
"+ Baker Hughes TL RIS
A Industrial cost-share partner
+ OLI Systems \
A Process modeling m"’“ Bukﬁhes P THMERIC CoRFORATION

+ Trimeric Corporation
A Techno-economic analysis
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Project Timeline

Task Name Start Finish Half 1, 2022  Half2, 2022 Half1,2023  Half2, 2023 Half
pomImM s s Nl MMyl s N

1

Highly Efficient Regeneration Module for Carbon Fri1/14/22 Mon 1/15/24
Capture Systems in NGCC Applications

TASK 1.0 - Project Management (BP1) Fri1/14/22 Fri1/12/24
Subtask 1.1 Project Mangement Plan Fril/14/22 Fri1/12/24
Subtask 1.2 Technology Maturation Plan Fril/f14/22 Fri1/12/24
Task 2.0 - Advanced Stripper Design and Modeling Mon 3/14/22  Thu9/29/22 |
Subtask 2.1 - Advanced Stripper Design Mon 3/14/22  Tue 5/14/22
Subtask 2.2 — Advanced Stripper Modeling Mon 4/18/22  Thu9/29/22
Subtask 2.3 — Integrated System Modeling Wed 6/1/22 Thu9/29/22
Task 3.0 - Process HAZOP Evaluation Fri7/1/22 Thu9/1/22
Task 4.0 = Stripper Fabrication, Installation and Mon 10/3/22  Frig/2/23 e |
Shakedown
Subtask 4.1 =Stripper Fabrication and Installation Mon 10/3/22  Wed 5/3/23
Subtask 4.2 <Test Plan Development Wed 3/1/23 Mon 5/1/23
Subtask 4.3 =5tripper Shake-Down Testing Mon 4,/3/23 Wed 5/31/23
Task 5.0 — Stripper Operation & Data Collection Thuef1/23 Fri12/1/23 —
Subtask 5.1 —Initial Steady-State and Dynamic TestiThu 6/1/23 Thu 8/31/23
Subtask 5.2 —Parametric Testing Mon 7/3/23 Thu 11/2/23
Subtask 5.3 —Steam Use Measurements Tue 8/1/23 Thu 11/30/23
Task 6.0 — Final System Modeling and Thu&/1/23 Fril2/1/23 e

Techno-Economic Analysis (TEA)
Subtask 6.1 —Modeling and Test Data Comparison Thu 6/1/23 Fri11/3/23

Subtask 6.2 =Optimized CC Unit Integration with ~ Mon 7/3/23 Mon 11/27/23
the Power Pant and TEA

Subtask 6.3 —Technology Maturation Plan (TMP)  Mon 7/3/23 Fril2/1/23
Final Report Fril/12/24 Fri1/12/24

Project kick-off meeting was on 4/1/2022.
We are currently on target to complete the Task 2 milestones on time.
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Large Bench-Scale System at SR

2

Analytical and Control Systems Absorbers Regenerator

A This system was commissioned in May 2014 (DE-FE0012959)
A Currently being used in A-MSP project (FE0031597) and will be modified for the
current project
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Planned System Modification
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Project Work Update

+Task 1: Project Management and Planning

1 Subcontract and vendor agreements completed

1 Kickoff meeting was on April 2, 2022

1 PMP prepared

1 Preliminary TMP submitted

{1 Preliminary EH&S report prepared

+Task 2: Advanced Stripper Design and Modeling
1 Advanced stripper design is being finalized
1 Currently modeling the integrated system
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Prelimii

Project Work Update (Continued)

_____________________________________________________________

1. Component modeling to support the
 design of the advanced stripper to :
. generate an ultra-lean absorption solvent
' (<0.2 CO, loading). |

_____________________________________________________________

+ 2. Modeling of the advanced stripper
integration with the existing large bench
CO, capture system at SR

_____________________________________________________________

_____________________________________________________________

' 3. Preliminary modeling of the CO,
capture system integration to the i

reference NGCC power plant to produce
' heat and mass balance data |

_____________________________________________________________

Mixed-Salt Process simulation with coal flue gas scaled down to SRI bench scale
First conversion of SRI bench-scale simulation from coal to natural gas flue gas
Reduction in solvent flow rate to reflect lower CO, content of natural gas flue gas
Optimization of heat exchanger sizing to reduce reboiler duty

Increased the molarity in lean solution (6 to 8 M)

Reduction in solvent flow rate to reflect higher molality of lean solution

Addition of single-stage flash stripper to absorber 2 lean stream

Too To T Joo Do To I

Key parameters varied include - solvent recycle rate, alkaline
concentration (6 to 8M), and flash stripper operating
temperature and pressure
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Preliminary Modeling: Integration of the CC System with
Power Plant
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Modeling will follow the DOE guidelines providedRerforming a Techr&conomic Analysis for Power Generation
Plants, National Energy Technology Laboratory, DOE/REIR/1726, July 2015. https://netl.doe.gov/energy
analysis/details?id=711
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Sensitivity Analysis:CO, Capture from NGCC

Current MSP configuration was modeled

Previous goal for CO, capture from PCC (90%

40 Capture)
B. Current project goal for CO, capture from NGCC
35 | ~ASE 31B for the current project (>95% Capture)
(90% Capture) C. Future goal for CO, capture from NGCC (>97%
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Block flow diagram
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